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(57) ABSTRACT 

An electronic module has a Semiconductor arranged on a 
Substrate. The Semiconductor has an electrically conductive 
contact face on a side remote from the Substrate. A contact 
ing unit is configured to be at least partially elastically 
yielding. A Support element is configured to preSS the 
contacting unit toward the Substrate to make electrical 
contact. The contacting unit contacts the Substrate and/or the 
contact face. 

11 Claims, 2 Drawing Sheets 
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ELECTRONIC MODULE 

BACKGROUND OF THE INVENTION 

The invention relates to an electronic module with a 
Semiconductor. 

DESCRIPTION OF THE PRIOR ART 

To achieve continuous disturbance-free operation of a 
Semiconductor, there must be reliable electrical contact and 
adequate heat dissipation. Reliable electrical contact is 
important, because a Specific current flux dependent upon 
corresponding electrical contact of a Semiconductor is 
required to operate a Semiconductor in an electronic module. 
To further maintain operability, there must be adequate heat 
dissipation of heating that occurs during operation of the 
Semiconductor due to heat loss. 

In power Semiconductors, for example, where current can 
assume very high operation values, heat loSS can be very 
high and it is often difficult to achieve reliable electrical 
contacting and adequate heat dissipation. Many methods for 
electrically contacting Semiconductor chips are already 
known. For example, in “wire bonding a lower side of the 
chip is fastened to a Substrate and an upper Side of the chip 
is electrically contacted by welded-on wires. In "tape auto 
mated bonding” (TAB), the chip is connected at a plurality 
of points to a printed conductor Structure via contact bumps 
with Simultaneous pressure and heat. In the "flip-chip 
method’, the chip is connected to the Substrate with preSSure 
and heat via contact bumps with an active Side facing the 
Substrate. Also known are various adhesion methods and 
other contacting methods, Some of which have been devel 
oped for Special applications. 

Despite the large number of known methods of 
contacting, there is still a need to improve the contacting of 
Semiconductors of an electronic module, in particular power 
Semiconductors, to ensure disruption-free operation of the 
electronic module over as long a period as possible. 
Moreover, the production costs in known contacting meth 
ods are Sometimes very high and make economical manu 
facture difficult. It is therefore desirable to develop an 
electronic module with a Semiconductor that has reliable 
electrical contacting and low manufacturing costs. 

SUMMARY OF THE INVENTION 

The invention relates to an electronic module that has a 
Semiconductor arranged on a Substrate. The Semiconductor 
has an electrically conductive contact face on a Side remote 
from the Substrate. A contacting unit is configured to be at 
least partially elastically yielding. A Support element is 
configured to press the contacting unit toward the Substrate 
to make electrical contact. The contacting unit contacts the 
Substrate and/or the contact face. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an embodiment of an 
electronic module according to the invention; and 

FIG. 2 is a vertical Sectional view taken along a longitu 
dinal side of the electronic module of FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIGS. 1 and 2 show an electronic module, such as a power 
module having a three-phase bridge rectifier constructed by 
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2 
a vertical method. The electronic module has a housing 1. 
The housing 1 is provided to protect Sensitive electronics 
contained therein from external influences, Such as mechani 
cal effects or Soiling. A Substrate 3 is arranged on a base plate 
2 of the housing 1. The Substrate 3 may be a copper-coated 
ceramic having a copper layer 3b, 3c applied to either side 
of a ceramic carrier 3a. The copper layers 3b, 3c are formed 
to correspond to the desired wiring of the electronic module 
to form printed conductors. The copper layers 3b, 3c are also 
optionally through-hole plated. 
As best shown in FIG. 2, a plurality of semiconductors 4 

is arranged on the Substrate 3. Lower Sides of the Semicon 
ductors 4 (the sides facing the Substrate 3) are respectively 
connected to the Substrate 3, for example, by adhesive or 
Soldering, Such that there is optimal electrical and thermal 
contact between the Substrate 3 and the SemiconductorS 4. 
Upper sides of the Semiconductors 4 (the sides remote from 
the substrate 3) may be formed as contact faces 5. 

Contacting units 7 have a plurality of contact tongues 6 
extending therefrom. The contacting tongues 6 rest on the 
contact faces 5 to electrically connect the Semiconductor 4 
to the corresponding contacting unit 7. The contacting units 
7 are each configured as a sheet-metal part with a flat central 
piece 8. The sheet-metal part may, for example, be a 
copper/beryllium alloy. The contacting unit 7 may be formed 
as a Stamping, a cut part or as an etched part. The contact 
tongues 6 are configured in one piece with the central piece 
8. The contact tongues 6 are formed as narrow Strips which 
are partially Stamped free from the central piece 8 and 
project obliquely from a main plane of the central piece 8. 
Ends of the contact tongues 6 are bent in Such a way that the 
ends are oriented approximately parallel to the main plane of 
the central piece 8. In the embodiment shown, each con 
tacting unit 7 has two mutually parallel rows of the contact 
tongues 6. Between the two mutually parallel rows of the 
contact tongues 6, Support elements 9 project obliquely from 
the main plane of the central piece 8 on a side opposite from 
the contact tongues 6 of the central piece 8. The Support 
elements 9 are formed by free Stamping and have a similar 
form as the contact tongues 6. 
The contact tongues 6 and the Support elements 9 are 

configured Such that the contact tongues 6 and the Support 
elements 9 elastically flex inward toward the main plane of 
the central piece 8 when the housing 1 of the electronic 
module is Sealed by a cover 10 that Supports the Support 
elements 9. Once flexed inward, the contact tongues 6 and 
the Support elements 9 try to resile to their original position 
causing the contact tongues 6 to be pressed against the 
contact faces 5 of the Semiconductors 4 or against the copper 
layer 3b of the substrate 3. The contacting units 7 are pressed 
with the contact tongues 6 against the contact faces 5 of the 
Semiconductors 4 or against the copper layer 3b of the 
Substrate 3 and, therefore, are simultaneously fixed with 
respect to their lateral position. To facilitate positioning of 
the contacting units 7 in the electronic module, recesses (not 
shown) may be formed at an edge of the housing 1 for 
receiving the contacting units 7. The recesses (not shown), 
in co-operation with the cover 10, fixedly position the 
contacting units 7 to eliminate Subsequent Slipping of the 
contacting units 7 after fitting of the cover 10. 

External connections of the electronic module may be 
produced by an external connection element 11 provided on 
each of the contacting units 7. The external connection 
element 11 is configured as a Strip-like extension of the 
central piece 8. In the embodiment shown, the external 
connection elements 11 are each angled to have a portion 
closed by the cover 10 and a portion that protrudes from a 



US 6,930,879 B2 
3 

Side of the housing 1 Such that the connection elements 11 
are accessible from an outside of the housing 1. 
Alternatively, the external connection elements 11 may be 
configured in Such a way that a contact may be produced by 
a Screwed connection. 

In the electronic module described herein, it is easy to 
make contact with the contact faces 5 of the Semiconductors 
4. Because of the elastic inward flexing of the contact 
tongues 6 and the Support elements 9, the contact tongues 6 
are pressed with a defined pressing force against the contact 
faces 5 of the semiconductors 4 such that reliable contact is 
maintained under changing mechanical and thermal condi 
tions. Alternatively, electrically conductive connections 
between the Semiconductors 4 and the various contact faces 
5 of the semiconductors 4 may be produced by the central 
piece 8. Because the contact tongues 6 also rest on the 
Substrate 3 (copper layer 3b), electrically conductive con 
nections to the Substrate 3 and to the lower sides of the 
Semiconductors 4 may still be produced. The contacting 
units 7, in addition to the copper layers 3b, 3c of the 
Substrate 3, therefore, also function as printed conductors. 

The contact element 6 and/or the support element 9 
preferably each project obliquely from the main plane of the 
contacting unit 7 and are angled in their end region. This has 
the advantage that the elastic yielding capacity of the 
contacting unit 7 is produced by a very Simple geometry and 
in that protective contacting over a large area is possible 
owing to the angled end regions, which allows for a high 
current throughput. 

This type of contacting of the Semiconductor 4 has the 
advantage that the costs for producing an electrically con 
ductive connection to the Semiconductor 4 are extremely 
low, as no expensive automatic Soldering machines or simi 
larly complex Special machines are required. In addition, the 
electrically conductive connection produced in this way is 
distinguished by an extremely long Service life and in 
particular by load change resistance and temperature change 
resistance. This is because there is no integral connection 
between the contacting unit 7 and the contact face 5 of the 
semiconductor 4 which would be heavily stressed especially 
in constantly changing conditions. Instead, mechanical 
effects and changes of shape caused by thermal expansion 
can be compensated by the possibility of a relative move 
ment between the contacting unit 7 and the contact face 5 of 
the semiconductor 4 and/or by elastic deformation of the 
contacting unit 7. A further advantage is that damage to the 
Semiconductor 4 by the contacting process can be virtually 
ruled out as mechanical effects on the Semiconductor 4 
occurring during the contacting proceSS are cushioned by the 
yielding capacity of the contacting unit 7. Finally, it is also 
advantageous that an insert of environmentally detrimental 
materials can be dispensed with during contacting. 

The contacting unit 7 may rest on at least one contact face 
5 of the same semiconductor 4. The contacting unit 7 may 
also rest on at least one contact face 5 of at least one further 
semiconductor 4 of the electronic module. Finally, the 
contacting unit 7 may also rest on the Substrate 3. Therefore, 
the most varied contacting wishes can be met without design 
changes, So the particular circumstances, in each case, of the 
respective application can be allowed for. Moreover the 
number of contacting units 7 required per electronic module 
may be kept low So assembly costs are not very high. 

Moreover, at least one contacting unit 7 generally has one 
connection element 11 for producing an external connection 
to the electronic module. Because external connections do 
not need to be specially produced, cost is reduced. The 
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4 
reliability of the external connections is also increased, since 
the connection elements 11 are each formed in one piece 
with the associated contacting unit 7. 
The electronic module may comprise at least one posi 

tioning aid for the correctly positioned arrangement of at 
least one contacting unit 7. In particular, the positioning aid 
may be configured as at least one receSS in the housing 1. 
This has the advantage that the contacting unit 7 can be 
arranged simply and precisely, in each case, in the electronic 
module. The positioning aid may also serve, in an advanta 
geous manner, to permanently fix the contacting unit 7 in the 
electronic module and therefore prevent accidental displace 
ment of the contacting unit 7. 
The contacting unit 7 may be formed as a one-piece sheet 

metal part. A sheet-metal part is, on the one hand, economi 
cal to produce and, on the other hand, can be machined very 
easily and diversely, Stamping processes in particular being 
available for machining as these can be carried out quickly 
and economically. The contacting unit 7 is preferably 
formed as a Stamping for this reason. Further advantages of 
a sheet-metal part are the robustness and long Service life 
thereof and the plurality of available materials which allow 
optimization of the material properties for the respective 
application. In addition, the entire cross-section of the 
contacting unit 7 is available for electrical conductivity 
when using a sheet-metal part. 
The foregoing illustrates Some of the possibilities for 

practicing the invention. Many other embodiments are pos 
sible within the scope and spirit of the invention. For 
example, to further facilitate the manufacture of the elec 
tronic module, the contacting units 7 may be configured as 
a lead frame. Additionally, the Support elements 9 may be 
dispensed with or replaced by rigid elements, and the base 
plate 2 of the housing 1 may be eliminated. It is, therefore, 
intended that the foregoing description be regarded as illus 
trative rather than limiting, and that the Scope of the inven 
tion be given by the appended claims together with their full 
range of equivalents. 
We claim: 
1. An electronic module, comprising: 
a housing with a cover; 
a Semiconductor arranged on a Substrate, the Semicon 

ductor having an electrically conductive contact face on 
a side remote from the Substrate; 

a contacting unit configured to be at least partially elas 
tically yielding, the contacting unit including a Support 
element and contact tongues that extend from opposite 
Sides of a central piece, the Support element extending 
toward the cover and being configured to press the 
contacting unit toward the Substrate, the contact 
tongues extending toward the Substrate, the contact 
tongues and the Support element being elastically yield 
ing toward the central piece; and 

the Support element being Supported by the cover Such 
that when the cover is received on the housing the 
Support element presses the contact tongues against the 
contact face to make electrical contact. 

2. The electronic module of claim 1, wherein the Substrate 
further comprises a copper layer and the Support element 
presses the contact tongues against the copper layer to make 
electrical contact. 

3. The electronic module of claim 1, wherein the contact 
tongues extend obliquely from the central piece. 

4. The electronic module of claim 1, wherein the contact 
tongues and the Support element have the same shape. 
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5. The electronic module of claim 1, wherein the contact 9. The electronic module of claim 1, wherein the contact 
tongues have ends positioned parallel to the central piece. ing unit is configured as a lead frame. 

6. The electronic module of claim 1, wherein the contact- 10. The electronic module of claim 1, wherein the con 
ing unit is configured as a one-piece sheet metal part. tacting unit contacts the contact face. 

7. The electronic module of claim 1, wherein the contact- 5 11. The electronic module of claim 8, wherein the posi 
ing unit includes a connection element to produce an exter- tioning aid is a receSS in the housing of the electronic 
nal connection to the electronic module. module. 

8. The electronic module of claim 1, further comprising a 
positioning aid for correctly positioning the contacting unit. k . . . . 


